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1 3 Taimanov Clifford torus ([4]) (
) . 4 . ,
$=$. Bloch-Floquet .
$M=\mathbb{C}/(\mathbb{Z}\gamma_{1}\oplus \mathbb{Z}\gamma_{2})$ 2 , $f$ $M$ $\mathbb{R}^{S}$
. $f$ .
$f(z)=(\chi^{1}(z), \chi^{2}(z),\chi^{3}(z))$ , $k=1,2,3$ ,
$\chi^{k}(z)=\chi^{k}(z_{0})+\int_{zo}^{z}(\chi_{z}^{k}(z)dz+\overline{\chi_{z}^{k}(z)}d\overline{z})$ ,





$D_{U}=(\begin{array}{ll}0 \partial-\overline{\partial} 0\end{array})+(\begin{array}{ll}U 00 U\end{array})$ .
, $g=e^{2\alpha}dzd\overline{z},$ $H$ , $U=He^{\alpha}/2$ .
$D_{U}$ $U$ $\mathbb{C}$ ,
Blod $X$ .
$X=\{(\mu_{1}’.\mu_{2}, \lambda)\in \mathbb{C}^{*}x\mathbb{C}^{*}\cross \mathbb{C}|T_{1}\psi=\mu_{1}\psi,T_{2}\psi=\mu_{2}\psi, D_{U}\psi=\lambda\psi,\psi\neq 0\}$ .
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$T_{1}\psi(z)=\psi(z+\gamma_{1}),$ $T_{2}\psi(z)=\psi(z+\gamma_{2})$ . , $\Gamma$ Bloch
$0$ , .
$\Gamma=\{(\mu_{1}, \mu_{2}, \lambda)\in X|\lambda=0\}$ .
.
( 2 ). $R$ 2 $\infty\infty$ ,
. $R$ 2 $\infty\pm$ $R^{*}$ .
, Baker-Akhiezer $\psi(z,\overline{z},p)$ ( , $P$ $z$
$R$ $M$ $\overline{M}\cong \mathbb{C}$ ). $\overline{M}$ $z=z_{0}$
, $\psi(z_{0},\overline{z}_{0},p)$ $\Gamma^{*}$ 2 $\infty\infty$ .
$\Gamma$ , $\overline{M}$ $U$ .
1. $D_{U}$ $\Gamma$ $R$ .
2. $D_{U}\psi=0$ .
, $R$ $Po$ , $\psi(z,\overline{z})=\psi(z,\overline{z},p_{0})$ . , $\psi$
$=$ , $\overline{M}$ $\mathbb{R}^{3}$ $f$ .
Taimanov , Clifford
, $R$ :
$( \frac{\cos x}{\sqrt{2}-\sin y’}\frac{\sin x}{\sqrt{2}-\sin y’}\frac{\cos y}{\sqrt{2}-\sin y})$ $(0\leqq x, y\leqq 2\pi)$ .
, , $R$ , $U$
$U= \frac{\sin y}{2\sqrt{2}(\sqrt{2}-\sin y)}$
.
2 Baker-Akhiezer Dirac
$g$ 2 $\infty+’\infty_{-}$ $R$ 2 $\infty+$ $\infty_{-}$
, $k_{+}^{-1}$ $k_{-}^{-1}$ . , $k_{\overline{\pm}}^{1}(\infty\pm)=0$ (
) .
(1) (2) 2 $R^{2}\cong \mathbb{C}$ $z=x+\sqrt{-1}y$
$R$ $C^{2}$ Baker-Akhiezer $\psi(z,\overline{z},p)$ .
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(1) $R^{*}$ $E=P_{1}+\cdots+P_{g+1}$ , $\psi(z,\overline{z}, \cdot)$ $\mathcal{O}(E)$
, $R^{*}$ . , $R^{*}$ $R$ 2 $\infty+$ $\infty_{-}$
.
(2) $\psi$ 2 $\infty+\infty_{-}$ (A) .
$\exp(-k_{+}z)\psi=[(\begin{array}{l}l0\end{array})+(\begin{array}{l}\xi_{l}^{+}\xi_{2}^{+}\end{array})k_{+}^{-1}+O(k_{+}^{-2})]$ at $\infty+$ ,
$\exp(-k_{-}\overline{z})\psi=[(\begin{array}{l}0l\end{array})+(\begin{array}{l}\xi_{1}^{-}\xi_{2}^{-}\end{array})k_{-}^{-1}+O(k_{-}^{-2})]$ at $\infty_{-}$ .
$P_{1}+\ldots+P_{g+1}$ , Baker-Akhiezer ([Be], [D-K-N]) ,
$\infty+$ $\infty_{-}$ ${}^{t}(1,0),{}^{t}(0,1)$ $\psi$
.
Baker-Akhiezer $\psi$ , $U$ $V$ , .
$U=-\xi_{2}^{+}$ , $V=\xi_{1}^{-}$ .
, $U$ $V$ Dirac $\mathcal{D}=D_{U,V}$
$\mathcal{D}=D_{U,V}=(\begin{array}{l}\partial 0-\overline{\partial}0\end{array})+(\begin{array}{ll}U 00 V\end{array})$
.
, Dirac $D_{U,V}$ Baker-Akhiezer $\psi$ .
2.1 $U$ $V$ Dirac $Duv$) . ,
Baker-Akhiezer $\psi$ Dirac $D_{u,v}\psi=0$ .
$D\psi={}^{t}(\phi_{1}, \phi_{2})$ , $\psi$ (A) , $\phi_{1}$
$\infty+$ ,
$\phi_{1}=\exp(k_{+}z)O(k_{+}^{-1})$ at $\infty+$ ,
$\phi_{1}$ $\infty^{-}$ ,
$\phi_{1}=\exp(k_{-}\overline{z})O(k_{-}^{-1})$ at $\infty_{-}$ .
, $\phi_{2}$ $\phi_{1}$ . , $\phi_{1}$ $\phi_{2}$ ,
$E=P_{1}+P_{2}+\cdots+P_{g}$ $R$ $\mathcal{L}=O(E)$ , ,
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$\infty+$ $\exp(k+z),$ $\infty_{-}$ $\exp(k_{-}\overline{z})$ $Y$ $L$
$\mathcal{L}\otimes L$ , 2 $\infty+$ $\infty_{-}$ . ,




, $degL=0$ , $E$ dim $H^{1}(Y,$ $\mathcal{L}\otimes L(-\infty+-$
$oo_{-}))=0$ , dim $H^{0}(Y, \mathcal{L}\otimes L(-\infty+-\infty_{-}))$ $=0$ .
$\phi_{1}=0,$ $\phi_{2}=0$ . $\psi$ Dirac $D_{U,V}\psi=0$
.
, $R^{*}$ $n$ $D_{k}=a_{k1}Q_{k1}+\ldots+a_{km_{k}}Q_{km_{k}}$ $(k=1, \ldots , n)$ . $D_{k}$
$d_{k}$ $d= \sum_{l=1}^{n}d_{k}$ .
2.2 $R$ (B) $\phi$ Serre
$R_{D_{1},\ldots,D_{n}}$ :
$\phi(Q_{k1})=...$ $=\phi(Q_{km_{k}})$ , $\partial^{f}\phi(Q_{k1})=0$ ,
$k=1,$ $\ldots,$ $n,$ $l=1,$ $\ldots,m_{k},$ $r=1,$ $\ldots,$ $(a_{kl}-1)$ ( $B$).
$R_{D_{1},\ldots,D_{n}}$ .
$R_{D_{1},\ldots,D_{n}}$ , $D_{k}=a_{k1}Q_{k1}+\ldots+a_{km_{k}}Q_{km_{k}}$ $(k=$
1, . . . , $n$) $R$ $m_{k}$ $Q_{k1},$ $\ldots,$ $Q_{km_{k}}$ $a_{k1},$ $\ldots$ , $a_{km_{k}}$ ,
1; $S_{k}$ ([3]).
23 $E=P_{1}+\ldots+P_{g+1}$ $d-n$ , $E=P_{1}+\ldots+P_{g+1}+$
. . . $+P_{g+1+d-n}$ , $\psi$ (1) (2) , (3)
$\psi$
.
(3) $\psi={}^{t}(\psi_{1}, \psi_{2})$ , $\psi_{1},$ $\psi_{2}$ (B) .
$\psi$ $R_{D_{1},\ldots,D_{n}}$ Baker-Akhiezer .
$\ovalbox{\tt\small REJECT}(+1+d-n’+’-$,
, $R_{D_{1},\ldots,D_{\mathfrak{n}}}$ $B$ er-Akhiezer $\psi$ .
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2.4 23 $R_{D_{1}\ldots.,D_{n}}$ Baker-Akhiezer $\psi$
$U,$ $V$ , 2.1 $D_{U,V}\psi=0$ .
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2.5 $\sigma$
$\sigma(\infty\pm)=\infty\pm$ , $\sigma(k\pm)=-k\pm$ ( )
$R$ ,
$\sigma(D_{k})=D_{k}(k=1, \ldots, f)$ , $\sigma(D_{k})\neq D_{k}(k=f+1, \ldots,n)$
. $R$ $w$ .
(1) $\omega$ 2 $\infty\pm$ :
$\pm k_{\pm}^{2}(1+O(k_{\pm}^{-1}))dk_{\pm}^{-}$ ( ).
(2) $\omega$ $(\omega)$ , $(\omega)$ $R^{*}$ $(\omega)_{*}$ , $(\omega)_{*}+$
$2D_{1}+\ldots+2D_{f}+D_{f+1}+\ldots D_{n}\geqq 0$ . $(\omega)_{*}$ $E+\sigma(E)$
.
(3) $R_{D_{1},\ldots,D_{n}}$ $\phi$ , $\sum_{l=1}^{m_{k}}\Re s\phi\omega(Q_{kl})=0$ $(k=1, \ldots, n)$ .
$U$ $V$ .
$\psi_{1}(P)\psi_{2}(\sigma(P))\omega(P)$ , $-2\pi\sqrt{-1}(\xi_{2}^{+}+\xi_{1}^{-})=-2\pi\sqrt{-1}(-U+$






$\tau(D_{k}’)=D_{k}’(k=1, \ldots, s)$ , $\tau(D_{k}^{l})\neq D_{k}’(k=s+1, \ldots,n)$
. $(D_{1}’, \ldots, D_{n}’)$ $(D_{1}, \ldots, D_{n})$ .
$R$
$\omega’$ .
(1) $\omega’$ 2 $\infty\pm$ :
$\pm k_{\pm}^{2}(1+O(k_{\pm}^{-1}))dk_{\pm}^{-}$ ( ).
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(2) $\omega’$ $(\omega’)$ , $(w’)$ $R$ $(\omega’)_{*}k$ , $(w’)_{*}+$
$2D_{1}’+\ldots+2D_{f}’+D_{f+1}’+\ldots+D_{n}’\geqq 0$ .







$0$ $U=\overline{U},$ $V=\overline{V}$ . $\square$
3 Baker-Akhiezer Dirac
$R$ $R=\{\lambda\in \mathbb{C}\}\cup\infty$ , $\infty+=\infty,$ $\infty_{-}=0,$ $k_{+}=\lambda$ ,
$k_{-}=|u|^{2}/\lambda,$ $D_{1}=(u)+(-\overline{u}),$ $D_{2}=(-u)+\overline{u},$ $E=P_{1}+P_{2}+P_{3}$ .
$u= \frac{1+i}{4},$ $P_{1}= \frac{-1+i+\sqrt{-2i-4}}{4\sqrt{2}},$ $P_{2}= \frac{-1+i-\sqrt{-2i-4}}{4\sqrt{2}},$ $P_{3}=1/\sqrt{8}$.
Iskander A. Taimnov $(R_{D_{1},D_{2}}, E, \infty, \infty, k_{+}, k_{-})$ .
23 , $R_{D_{1},D_{2}}$ Baloer-Akhiezer




$R$ $\sigma$ $\tau$ $\sigma(\lambda)=-\lambda,$ $\tau(\lambda)=|u|^{2}/\overline{\lambda}$
, $f=0,$ $s=0,$ $n=2,$ $D_{1}=D_{1}’=(u)+(-\overline{u}),$ $D_{2}=D_{2}’=(-u)+$ 25
26 $U=V$ $U=\overline{U},$ $V=\overline{V}$ . $U$ $V$ ,
. $U$
$U= \frac{\sin y}{2\sqrt{2}(\sin y-\sqrt{2})}$
, 1 $U$ , $\Psi=\psi/4\sqrt{2}$ , $\Psi$ $=$




, $(X, Y, Z)$ . (X, $Y,$ $Z$) ,
$U$ , 1 .
4 McIntosh
McIntosh ,
. McIntosh (X, $\pi,$ $\mathcal{L}$)
. $X$ $\rho$ , $\pi$ $X$ , $\mathcal{L}$ $X$
, (cf. [1], [2]).
$R$ 3 , $X=R,$ $\pi(\lambda)=\lambda^{4},$ $\mathcal{L}$ 3
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